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Abstract
Background: Interventions relieving the burden of caregiving may postpone or prevent patient institutionalization. The
objective of this study was to determine whether a family meetings intervention was superior to usual care in postponing
nursing home placement of patients with dementia.
Methods: A randomized multicenter trial was conducted among 192 patients with a clinical diagnosis of dementia living at
home at enrolment and their primary family caregiver. Dyads of caregivers and patients were randomized to the family
meetings intervention (n = 96) or usual care (n = 96) condition. The intervention consisted of two individual sessions with
the primary caregiver and four family counseling sessions that included family members and friends. The primary outcome
measure was the time until institutionalization of the patient. Intention-to-treat as well as per protocol analyses were
performed. Survival analyses were carried out to evaluate the effectiveness of the intervention.
Results: During 18 months follow-up 23 of 96 relatives with dementia of caregivers in the intervention group and 18 of 96
relatives with dementia of caregivers in the usual care group were institutionalized. No significant difference between the
intervention and the usual care group was found in time until institutionalization (adjusted hazard ratio (HR) 1.46, 95%
confidence interval (CI) 0.78 to 2.74). The per-protocol analysis revealed no significant effect either (adjusted HR 0.57, 95% CI
0.21 to 1.57), although the number of placements among the adherers was relatively low (9.4%). A subgroup effect was
found for patients’ age, with a significantly higher risk of institutionalization for ‘younger’ patients in the intervention group
compared with the usual care group (adjusted HR= 4.94, 95% CI 1.10 to 22.13).
Conclusion: This family meetings intervention for primary caregivers of patients with dementia did not postpone patient
institutionalization more than usual care.
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Introduction
With the number of persons with dementia estimated to double
every twenty years, the burden of dementia care will be difficult to
bear for families and health care systems worldwide [1,2]. Most
patients with dementia still live at home and are cared for by a
family member [3,4]. Caring for these patients at home, however,
is associated with a high burden and an increased risk of mental
health problems. Approximately 20% of patients is institutional-
ized in the first year after dementia has been diagnosed. This rises
to 50% after five years and approaches 90% after eight years [5].
A poor health of the caregiver is one of the most important
predictors for nursing home placement of demented persons [5–8].
Since institutionalization of patients is a heavy cost driver, any
intervention that can relief the burden of caregiving and (thereby)
delay nursing home placement is likely to be very cost-effective.
Several caregiver interventions targeting psychosocial factors have
proven to be effective in helping caregivers to postpone nursing
home placement of patients with mild to moderately severe
dementia when compared with usual care [9,10]. The essential
components of effective interventions were individual targeting,
psycho-education, counseling and support [11–13]. A systematic
review reported a risk reduction of 0.33 after 6 or 12 months of
intervention, which indicates 33% less institutionalization com-
pared to the minimal support or usual-care control group [10].
Furthermore, one RCT which tested the effectiveness of a
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counseling intervention including family meetings, found that in
the first year after intake the intervention group had less than half
as many nursing home placements as the control group [13]. After
a period of 11 years, the intervention led to a substantial median
delay in nursing home placement of 557 days (or approximately
1.5 years) compared to the control group while maintaining a
comparable quality of life for the caregivers [14]. This intervention
was developed to mobilize support of naturally existing family
networks and consisted of individual counseling sessions, family
meetings, support group participation and continuous availability
of ad hoc telephone counseling.
In the Netherlands, several supportive services for family
caregivers are available, but family meetings are rarely organized
and never in a structured way. It is not clear yet how much value
family meetings may have on top of usual care when implemented
in real life practice. To estimate this, we conducted a randomized
trial among primary family caregivers of community dwelling
demented patients investigating the effectiveness of structured
family meetings in comparison with usual care on postponing
patient institutionalization. The effects of the intervention on
preventing the development of depression and anxiety in
caregivers are reported elsewhere [15].
Methods
The protocol for this trial and supporting CONSORT checklist
are available as supporting information; see Checklist S1 and
Protocol S1. The design of this study has been described in detail
elsewhere [16].
Participants
Patients and their primary caregivers were recruited through
memory clinics (n = 91), services delivering case management
(n = 79), general practices, home care settings and meeting centers
for people with dementia and their caregivers (n = 22) across the
Netherlands. Caregivers were eligible if they were the primary
family caregiver of a community dwelling relative with a clinical
diagnosis of dementia and had at least one other family member or
friend available to participate in the family meetings. If there was
more than one family caregiver caring for the patient, the primary
caregiver was identified as the person who coordinated the caring
process, usually the person who spends the most hours on
caregiving tasks. Caregivers were excluded when 1) they met the
criteria for a clinical depressive or anxiety disorder as measured
with the Mini International Neuropsychiatric Interview (MINI)
[17], 2) the patient was already scheduled to move to a nursing
home in short notice, 3) they had severe somatic or psychiatric co-
morbidity which would impair participation in the study, or 4)
they had insufficient language proficiency in Dutch for adequate
participation in the family meetings and interviews. Written
informed consent was obtained from all participants. In case of
mental incompetence of a patient the family caregiver signed the
consent for the patient.
Ethics
The Medical Ethics Committee of the VU University Medical
Centre approved the study protocol.
Intervention
Caregivers randomized to the intervention group were invited
to participate in six in-person counseling sessions: one individual
preparation session, followed by four structured meetings that
included their relatives and/or friends, and one additional
individual evaluation session. The family meetings were held once
every 2 to 3 months in the year following enrollment in the
program.
Preparation Meeting
The first individual session was aimed to prepare the caregiver
for the family meetings and to propose the idea of seeking help
from family and friends.
Family meetings. The aim was to offer psycho-education,
teach problem solving techniques and mobilize the existing family
networks of the patient and primary caregiver in order to improve
emotional and instrumental support. The content of the sessions
was guided by the needs of the caregiver. During the first family
meeting the purpose of the meetings, the protocol, ground rules
and the counselor’s role were explained to the caregiver and the
family. Relevant issues were identified (e.g. management of patient
behavioral problems, coping with feelings of guilt) and the
counselor motivated the family to form ideas to help the caregiver
and to delegate tasks. The follow up meetings reviewed the
previous session, previous commitments and the progress of tasks.
Ad hoc telephone counseling from the same counselor was
available continuously to caregivers and their families beyond the
scheduled sessions and was provided on demand of the caregiver.
Evaluation session. After the final family session, an
individual session was held to evaluate the caregiver’s satisfaction
with the intervention program and to start additional support
when requested.
The counselors who led the family meetings had an advanced
degree in nursing, social work, psychology or an allied profession
and were trained prior to the study by the research team. One
counselor was assigned to each caregiver to establish an ongoing
relationship with a person familiar with the situation. The family
meetings were audio taped for supervision and reviewed randomly
and on request to give feedback to the counselors. To encourage
and evaluate protocol adherence, after a family session, the
counselor filled in a standardized form and was contacted by the
researcher (KJJ) individually to monitor and discuss difficulties.
More detail about the intervention can be found elsewhere
[15,16].
Usual care. Caregivers randomized to the control condition
received care as usual. Usual care in the Netherlands may consist
of a range of health care and welfare services and can differ across
participants. However, family meetings are rarely organized and
never in a structured way or with follow-up sessions. They also
tend to focus on providing clinical information and not on
increasing family support and relieving the caregiver. Usual care
participants were free to use all types of care, including
community-based mental health services or support resources
other than family meetings at any time throughout the 18 months
follow-up, therefore reflecting standard care.
Primary Outcome
The primary outcome for this analysis was the time to nursing
home placement of the patients in calendar days. We obtained
information on institutionalization of the patient from the primary
caregiver over 18 months of follow-up. Socio-demographics and
clinical characteristics were collected for both patients and
caregivers (Table 1). The participants’ use of health care services
and their participation in family meetings were recorded.
Power Calculation
The study was primarily designed and powered to derive a
relevant effect on the outcomes incidence of depression and
anxiety in caregivers [15]. We recalculated the power for the
primary outcome of this paper, time until institutionalization. In
Effect of Family Meetings on Institutionalization
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our cohort of 96 patient-caregiver dyads per group, with 18
months of follow-up time, a two-sided test with a=0.05, we
derived a power of 76% to demonstrate a comparable effect on
institutionalization as in the previous study of Mittelman et al. In
that study 11% of the patients in the intervention group was
institutionalized compared to 23% of the patients in the control
group after 12 months of follow up [13]. In our calculation we
assumed exponential distribution for the time to institutionaliza-
tion in both arms.
Randomization & Blinding
After informed consent and baseline measurements, to secure
allocation concealment, an independent researcher who was not
involved in the trial conducted randomization according to a
computer generated allocation sequence. Patients and their
primary family caregiver were randomized as a dyad, stratified
by recruitment centre, in blocks of four to either usual care or the
family meetings intervention. The interviewers who measured the
outcomes were blinded to group allocation. The participants and
the counselors conducting the family meetings were aware of the
intervention assigned.
Statistical Analysis
We compared the baseline characteristics of dropouts and those
who completed the 18-month measurement by performing logistic
regression analysis. Survival analyses using the Kaplan-Meier
method and Cox proportional hazard regression were carried out
to evaluate the effectiveness of family meetings compared to usual
care on the primary outcome measure. The unadjusted difference
in time until institutionalization between both groups was tested
with the log rank test. Adjusted differences were expressed as
hazard ratios (HRs) and corresponding 95% confidence intervals
(CI) for the intervention group, compared to the usual care group.
Time to event was measured in days from date of the baseline
assessment to the date of admission to a long-term care institution.
For patients who died without prior institutionalization, date of
death was used as a censoring event. Patients who were still living
in the community at the end of the study period were censored at
the date of the 18 months follow-up assessment. For patients who
were lost to follow up, the date of the last contact was used as the
censoring date. We conducted a sensitivity analysis to examine the
effect of censoring patients who died without ever being placed. All
analyses were conducted according to the intention-to-treat
principle. The age of the patient was incorporated as covariate
Table 1. Baseline demographic and clinical characteristics of the caregivers and the patients.
Intervention (n =96) Usual Care (n =96)
Patient
Age, mean (SD) 72.8 (9.1) 76.7 (8.3)
Female gender, n (%) 30 (31.3) 32 (33.3)
Educational level, n (%)
Elementary/Lower 42 (43.8) 44 (45.8)
Secondary/Higher/University 54 (56.3) 50 (52.1)
ADL independencies (out of 6), mean (SD) 5.1 (1.4) 5.3 (1.1)
IADL independencies (out of 7), mean (SD) 2.7 (1.8) 2.6 (1.5)
MMSE (0–30), mean (SD) 21.4 (4.9) 21.7 (5.6)
Neuropsychiatric symptom severity (NPI-Q), mean (SD) 8.5 (5.4) 9.5 (6.3)
Years since clinical diagnosis, mean (SD) 1.25 (1.25) 1.02 (1.06)
Type of dementia, n (%)
Alzheimer disease 54 (56.3) 56 (58.3)
Vascular dementia/Mixed 24 (25.0) 21 (21.9)
Frontotemporal dementia 5 (5.2) 6 (6.3)
Lewy body/Parkinson dementia 9 (9.4) 8 (8.3)
Type not specified/unknown 4 (4.2) 5 (5.2)
Caregiver
Age, mean (SD) 67.8 (9.8) 71.2 (10.7)
Female gender, n (%) 67 (69.8) 68 (70.8)
Spouse of the patient, n (%) 92 (95.8) 89 (92.7)
Living with patient, n (%) 93 (96.9) 91 (94.8)
Educational level, n (%)
Elementary/Lower 28 (29.2) 34 (35.4)
Secondary/Higher/University 66 (68.7) 62 (64.6)
Caregiver distress (NPI-Q distress score), mean (SD) 11.6 (8.1) 12.6 (9.1)
Depressive symptoms (CES-D score), mean (SD) 12.1 (7.9) 10.8 (7.1)
Anxious symptoms (HADS-A score), mean (SD) 6.1 (3.4) 4.8 (3.5)
Abbreviations: SD: Standard deviation; (I)ADL: (Instrumental) activities of daily living; MMSE: Mini Mental State Examination; NPI-Q: Neuropsychiatric Inventory-
Questionnaire; CES-D: Centre for Epidemiologic Studies Depression Scale; HADS-A: Hospital Anxiety and Depression Scales.
doi:10.1371/journal.pone.0042145.t001
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in the analysis, because this variable differed significantly between
the intervention and usual care group at baseline and was also
significantly associated with the primary outcome.
We also performed a per protocol analysis, comparing the
outcomes of ‘‘adherers’’ to the intervention protocol (those who
participated in at least three family meetings within 18 months)
with the usual care group. Finally, we conducted effect modifica-
tion analyses to determine whether the intervention resulted in
different effects for relevant subgroups of patients and their
caregivers. We investigated the possible interaction effects of the
intervention with the patient characteristics age, gender, level of
cognitive function (assessed with the Mini Mental State Exami-
nation), type of dementia (Alzheimer’s disease versus other types of
dementia), with caregiver distress (assessed with the Neuropsychi-
atric Inventory Questionnaire distress score), and with recruitment
from sites offering intensive support resources. Continuous
variables were dichotomized at the median in these analyses. All
analyses were performed with the SPSS (version 15.0) and STATA
(version 11) statistical packages. Statistical significance was
considered as two-tailed p,0.05.
Results
Participant Flow and Recruitment
Participants were recruited from November 2007 to November
2009. Of the caregivers assessed for eligibility, 192 met all
inclusion criteria and were willing to participate. Reasons for
exclusion were ‘patient not diagnosed with dementia’ (n = 10), ‘no
other family member or friend available to participate in the
family meetings’ (n = 16), ‘insufficient command of the Dutch
language’ (n = 9), ‘patient was (scheduled to be) institutionalized’
(n = 39), ‘caregiver had a clinical depressive or anxiety disorder at
intake’ (n = 7).
A substantial number of 410 caregivers refused to participate.
Most refusals were due to claiming a lack of need for this
intervention (n= 202). These caregivers already used other
services, said they could (still) manage on their own or did not
expect to benefit from the intervention. Other reasons for refusal
included: too burdensome (n= 85), practical reasons (n = 33),
resistance of the family or patient (n = 21), not willing to burden
their family (n = 19), difficulties with the randomized design (n= 3)
and reason unknown (n= 47). Participants were equally random-
ized to the intervention (n = 96) or usual care group (n= 96)
(Figure 1).
Baseline Characteristics
Table 1 presents the socio-demographic and clinical character-
istics of the caregivers and patients at baseline. Imbalances were
found between the intervention and usual care group on three of
the baseline variables. Patients and caregivers in the intervention
group were significantly younger (patient’s age: difference in
mean= 3.85, 95% CI 1.37 to 6.33, p= 0.002 and caregivers’ age:
difference in mean= 3.37, 95% CI 0.45 to 6.30, p= 0.024) and
caregivers had higher levels of anxious symptoms (HADS-A score)
(difference in mean=21.24, 95% CI2.22 to20.27, p= 0.013) at
baseline than participants in the usual care group.
Numbers Analyzed
For the primary outcome –time until institutionalization- follow-
up data on all of the patients were available and hence all
participants were included in the intention-to-treat analyses.
Outcomes and Estimation
There were 41 (21.4%) nursing home placements of patients
within 18 months of enrollment into the study: 23 in the
intervention group and 18 in the usual care group (x2 = 0.78, 1
df, p = 0.38). Analysis showed no superior overall effect of the
family meetings intervention on days until patient institutionali-
zation (x2 log rank= 0.58, 1 df, p = 0.45). The unadjusted Hazard
Ratio was 1.27 with a 95% CI ranging from 0.69 to 2.35 and
p= 0.448. Table 2 presents the outcomes of the model adjusted for
patients’ age, because this variable differed significantly between
the intervention and usual care group at baseline and was also
significantly associated with the primary outcome. The survival
curves of the intervention and usual care group are displayed in
Figure 2.
Intervention Uptake and Per Protocol Analyses
Of the caregivers randomized to the intervention group, 95%
(91/96) participated in the preparation session, and 76% (73/96)
attended the family meetings. The majority of the intervention
program (i.e. preparation session plus at least 3 family meetings)
was completed by 55% (53/96) of the caregivers. Reasons for non-
adherence were: resistance of family members/family conflicts
(n = 11), too burdensome (n = 9), no perceived need for (more)
family meetings (n = 8), placement in nursing home or death of the
patient (n = 7), practical considerations (n = 5), other reasons
(n = 3). The adherers did not significantly differ on most baseline
characteristics compared with the nonadherers, only the patient’s
number of ADL dependencies was slightly higher for non-adherers
(OR=1.47, 95% CI: 1.047 to 2.072, Wald x2 = 4.95, df = 1,
p=0.026).
The per protocol analysis compared the adherers (n = 53) with
the usual care group (n = 96), resulting in a unadjusted HR of 0.45
(95% CI 0.17 to 1.20, p = 0.111). Although the number of
placements among the adherers was relatively low (9.4%), the
analysis showed no significant difference compared with the usual
care group either. The outcomes of the adjusted analysis are
presented in Table 2.
Of the 73 caregivers who attended at least one family meeting,
64 completed an evaluation form after their last session.
Satisfaction among the participating caregivers was high: 53
(83%) experienced the family meetings as useful, while 8 caregivers
experienced no benefits (data on 3 persons were missing/
inconclusive).
Use of Health Care and Supportive Services
For 92 of the 96 caregivers in the usual care group and 89 of the
96 intervention caregivers data on the health care use and
supportive services were available. We found that 52 in the usual
care group received additional counseling from a psychologist,
casemanager or social worker and 51 caregivers in the intervention
group received such counseling (x2 = 0.011, df = 1, p = 0.915).
Twenty caregivers in the usual care group reported participation
in a support group versus 19 caregivers in the intervention group
(x2 = 0.004, df = 1, p= 0.949).
Ancillary Analyses
Four patients in the intervention group and five in the usual
care group died without being placed in a nursing home and were
censored at the day of death. We conducted two sensitivity
analyses to examine the effect of censoring these patients. Both
analyses showed no significant differences between the interven-
tion and usual care group, so the conclusion drawn from the
original analysis remains unchanged. In the first analysis, the nine
Effect of Family Meetings on Institutionalization
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patients were assumed to be institutionalized at the day of death
(adjusted HR 1.34, z = 1.02, p = 0.307, 95% CI 0.760 to 2.369). A
second sensitivity analysis was carried out in which the patients
were assumed to live at home until the end of the study (adjusted
HR=1.48, z = 1.21, p = 0.225, 95% CI 0.786 to 2.774).
Figure 1. Flow diagram of the study sample. Information about the status of the patient (placed, deceased, still at home) and date of placement
was known for all patients.
doi:10.1371/journal.pone.0042145.g001
Table 2. Effects of the family meetings intervention on patient institutionalization.
Number of
placements (%)
Hazard
Ratio* 95% CI
Risk
difference* 95% CI
ITT analysis
Intervention (n = 96) 23 (24.0) 1.46 0.78–2.74 0.08 20.04–0.20
Usual Care (n = 96) 18 (18.8)
PP analysis
Intervention adherers (n = 53) 5 (9.4) 0.57 0.21–1.57 20.06 20.18–0.07
Usual Care (n = 96) 18 (18.8)
Results from the intention-to-treat and per protocol analyses.
Abbreviations: ITT: Intention to treat, PP: Per protocol, CI: Confidence interval.
*Intervention group versus usual care group, adjusted for age of the patient.
doi:10.1371/journal.pone.0042145.t002
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Effect modification analyses. To help guide clinical
management, we investigated with effect modification analyses,
whether subgroups with specific clinical (severity and type of
dementia) characteristics would benefit (more) from family
meetings and whether recruitment of patient-caregiver dyads via
sites offering intensive support resources (casemanagement yes/no)
modified the intervention effect. These analyses were pre-specified
in the trial protocol [16]. Additionally, we performed three post-
hoc analyses to explore possible effect modification of patient
demographics (age and gender) and caregiver distress. For all
subgroup analyses, we looked for interaction effects in the Cox
regression analysis. We only found a significant interaction with
patients’ age dichotomized at the median of 75.6 years
(randomization*age interaction: adjusted HR=0.16, 95%
CI= 0.03 to 0.88, p = 0.034). For ‘younger’ patients (age,75.6
years) the risk of institutionalization was almost five times higher in
the intervention group compared with the usual care group
(adjusted HR=4.94, 95% CI 1.10 to 22.13). For older patients
(age $75.6 years) the intervention group had a slightly lower risk
than the usual care group (adjusted HR=0.87, 95% CI 0.39 to
1.94).
Discussion
This study indicates that this type of family meetings for
caregivers of dementia patients did not delay patient institution-
alization within 18 months follow up compared to usual care.
Previously, a NYU caregiver intervention showed that a counsel-
ing program including family meetings was effective in preventing
nursing home placement. Analyses of data collected over an 18-
year period indicated a median delay in placement of 1.5 years
[14]. Our results are not in line with these positive findings.
There may be several explanations for the lack of effects in our
study. First, standard care in the Netherlands provided to
caregivers and patients is already intensive. Most recruitment sites
provided intensive routine care such as case management and
support groups, and other health care services were also accessible
for caregivers. An explanation might be that the family meetings in
addition to the already intensive standard care do not result in
significant benefits.
It might also be argued that the intervention lacked sufficient
intensity to influence this outcome. Family meetings might be
more beneficial if delivered more intensively over a shorter period
of time or in combination with other intervention components.
However, since there are already many supportive services
available to caregivers in the Netherlands, the contrast with usual
care would still be small.
The lack of effects in our study may also be due to the fact that
the participants’ adherence to the intervention was not optimal.
We applied several strategies to maintain a high level of
participation. The sessions were scheduled at the convenience of
the family as much as possible and the counselors provided the
family meetings in the caregivers’ homes if they were unable to
leave the patient. Nevertheless, only about half of the intervention
caregivers completed the majority of the sessions. This could also
mean that this type of intervention is not what these caregivers
perceive to need.
According to the audiotapes that were listened, the standardized
forms that were completed by the counselors after every session
and the contact between the research team and counselors during
the intervention period, the counselors carried out the intervention
Figure 2. Survival curve of time until nursing home placement of patients in the 18 months of follow-up in the usual care and
intervention group as estimated from the adjusted Cox proportional hazard model.
doi:10.1371/journal.pone.0042145.g002
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as instructed. Furthermore, all counselors were uniformly trained,
used a structured manual and may be assumed to be adequately
qualified to lead the family meetings. Therefore, we assume that
the actual quality of the intervention was no reason for the lack of
effects in our study.
The results of our trial make a valuable contribution to the
existing literature. Our study is the first study outside the original
NYU development site to investigate the effectiveness of structured
family meetings compared to usual care. Other strengths are the
relatively large sample size and the lack of missing data on the
primary outcome. For all patients, we were able to trace their
status, also after caregivers stopped actively participating in the
study. Considering the randomized design, the independent
assessments, the concealed allocation and the adjustment for
baseline differences associated with the outcome, it is unlikely that
selection bias has influenced the results.
A subgroup analysis suggested that the ‘risk’ of institutionaliza-
tion in ‘younger’ patients was higher among intervention
participants than for participants receiving care as usual. This
finding was unexpected. It may reflect that family counseling may
boost the caring capacity of the caregiver and family, but it can
also have precisely the opposite effect, particularly in younger
caregivers, by making them realize at an earlier stage that their
limits have been reached and that admission to a nursing home is
appropriate. As we performed a post-hoc subgroup analysis this
finding should be interpreted with caution.
Our study also has some limitations. Adherence to the
intervention protocol was not optimal. Perhaps, a more multifac-
eted approach would have given better results. On the other hand,
the results reflect the effectiveness in usual routine care for
caregivers who were interested in this particular intervention. In
view of the generalizability, it is also important to note that the
mean age of our sample was rather low for a sample of patients
with a diagnosis of dementia.
Another limitation involves the power of the study. The study
was originally powered to derive a relevant effect on the
development of mental disorders in the caregiver [16]. The
somewhat limited power of 76% might explain why we were not
able to detect a difference between the intervention and control
group with regard to institutionalization. One possibility to
increase power is to extend follow-up, which could provide a
sufficient number of events (and time) to derive a significant effect.
In conclusion, although most caregivers participating in the
family meetings intervention felt supported, the intervention was
not more effective than usual care in delaying time until
institutionalization of patients. An remaining question in psycho-
social intervention research for caregivers of persons with
dementia is what works for whom and what timing is appropriate?
It might be that family meetings are more effective when targeted
at those caregivers most in need. Based on our findings we cannot
state which specific subgroups of caregivers might benefit most
from this intervention. However, we did find that caregivers who
were satisfied about the family meetings experienced a higher lack
of family support at baseline than the other intervention caregivers
[15]. This might indicate that family meetings should be targeted
at the more ‘dysfunctional’ families, nonetheless delivering a more
intensive program in which motivating caregivers should be an
important component.
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